Alterations of NMDA and AMPA receptors and their signaling apparatus in the hippocampus of mouse offspring induced by developmental arsenite exposure.
Loss of cognitive function due to arsenic exposure is a serious health concern in many parts of the world, including China. The present study aims to determine the molecular mechanism of arsenic-induced neurotoxicity and its consequent effect on downstream signaling pathways of mouse N-methyl-D-aspartate receptors (NMDARs) and α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptors (AMPARs). Drinking water containing 0, 25, 50 or 100 mg/L arsenite was provided each day to mother mice throughout gestation period until postnatal day (PND) 35 to expose the newborn mice to arsenite during early developmental period. The effect of arsenite in the expressions of different components of NMDAR (NR1, NR2A, NR2B) and AMPAR (GluR1, GluR2, GluR3), including calcium/calmodulin-dependent protein kinase II (CaMKII) and phosphorylated-CaMKII (p-CaMKII), at PND 7, 14, 21 and 35 was estimated and analyzed from the hippocampus of mice. A significant inhibition in the protein and mRNA expressions of NR1, NR2A, NR2B and GluR1 was observed in mice exposed to 50 mg/L arsenite since PND 7. Down regulation of GluR2 and GluR3 both at mRNA and protein levels was observed in mice exposed to 50 mg/L arsenite till PND 14. Moreover, both CaMKII as well as p-CaMKII expressions were significantly limited since PND 7 in 50 mg/L arsenite exposed mice group. Findings form this study suggested that the previously reported impairment in learning and memorizing abilities in later stage due to early life arsenite exposure is associated with the alterations of NMDARs, AMPARs, CaMKII and p-CaMKII expressions.